Protein folding and aggregation: two sides of the same coin in the condensation of proteins revealed by pressure studies.
Hydrostatic pressure can be considered as "thermodynamic tweezers" to approach the protein folding problem and to study the cases when folding goes wrong leading to the protein folding disorders. The main outcome of the use of high pressure in this field is the stabilization of folding intermediates such as partially folded conformations, thus allowing us to characterize their structural properties. Because partially folded intermediates are usually at the intersection between productive and off-pathway folding, they may give rise to misfolded proteins, aggregates and amyloids that are involved in many neurodegenerative diseases, such as transmissible spongiform encephalopathies, Alzheimer's disease, Parkinson's disease and Huntington's disease. Of particular interest is the use of hydrostatic pressure to unveil the structural transitions in prion conversion and to populate possible intermediates in the folding/unfolding pathway of the prion protein. The main hypothesis for prion diseases proposes that the cellular protein (PrP(C)) can be altered into a misfolded, beta-sheet-rich isoform, the PrP(Sc) (from scrapie). It has been demonstrated that hydrostatic pressure affects the balance between the different prion species. The last findings on the application of high pressure on amyloidogenic proteins will be discussed here as regards to their energetic and volumetric properties. The use of high pressure promises to contribute to the identification of the underlying mechanisms of these neurodegenerative diseases and to develop new therapeutic approaches.